expressed as percentage of filtered load excreted, i.e., phosphate clearance times 100 divided by creatinine clearance. All clearance data are corrected to 1.73 square meters of body surface area.
Urine was collected over 10 or 15 minute periods through a multiholed, indwelling catheter and complete collections were assured by multiple water and air washouts. Heparinized blood samples were obtained from the antecubital vein through an indwelling needle at the midpoint of each collection period. The samples were centrifuged immediately and plasma removed for analysis.
Creatinine determinations were made by the method of Bonsnes and Taussky (12) . The Nelson-Somogyi method was used for blood glucose determinations (13) . Urinary glucose was measured by the Benedict quantitative method (14) . Phosphate was determined by the method of Fiske and Subbarow (15) . RESULTS 
I. Effect of glucose on phosphate clearance
Eighteen subjects received glucose by vein or mouth. Blood sugar was elevated gradually in some, rapidly in others. In all subjects the effect on phosphate excretion was similar. One of these experiments is shown in Figure 1 . Note the parallel relationship between blood sugar and phosphate clearance (expressed as percentage of filtered load excreted6). The pertinent data on all subjects are given in Table I . Creatinine clearance was not affected by glucose loading. In 16 of the 18 subjects there was a significant positive correlation (RG)7 between blood sugar and phosphate 6 The following abbreviations will be used in this report: Cp, renal clearance of phosphate; Cc, renal clearance of endogenous creatinine; Pp, plasma inorganic phosphate; RG, correlation coefficient relating blood glucose and the percentage of filtered load of phosphate excreted; Rp, correlation coefficient relating plasma phosphate and the percentage of filtered load of phosphate excreted; p, the probability (indicative of significance level) associated with the correlation coefficients. 7 Since the experimental data indicated linearity between blood sugar and phosphate clearance in the majority of cases, the linear correlation coefficient was used as an index of the strength of relationship. 369 Five subjects were given glucose followed by insulin. Figure 3 shows the data from one experiment. The results from all these experiments are given in Table II . As in the experiments with glucose alone, phosphate clearance paralleled blood glucose, and significant positive correlations between blood sugar and phosphate clearance were present in four of the five subjects tested. In the remaining subject the correlation was positive but insignificant. Due to a continuous decrease in the plasma phosphate and an initial increase in phosphate clearance (resulting from the glucose load), correlations between plasma phosphate and phosphate clearance were poor. However, this correlation improved following insulin administration.
IV. Effect of phosphate on phosphate clearance
In nine subjects plasma phosphate was elevated by phosphate administration. These results are given in Table III . The correlation between plasma phosphate and phosphate clearance was excellent in all experiments. In two subjects (J. C. and J. P.) plasma phosphate was elevated gradually; in the remaining subjects, it was elevated rapidly. The results of the former experiments are shown in Figure 4 . In the group of subjects Table I. in which a priming dose of phosphate was adIn contrast, the correlation coefficients for blood ministered, the correlation coefficients were highly sugar and phosphate clearance were variable in significant in all cases despite the excessively high direction and significance. There were six posiphosphate clearance in the period following the tive correlations and three negative ones. Only priming dose.
one of the entire group was highly significant.
Creatinine clearances were unaffected by phosphate administration.
V. Effect of phosphate and insulin on phosphate clearance The data on the three subjects who were given insulin and buffered phosphate solution simultaneously are shown in Table IV . Blood sugar fell in each case as expected. However, plasma phosphate showed a consistent rise rather than the fall which was regularly observed following insulin alone. In all cases the rise in plasma phosphate was accompanied by an increase in phosphate clearance despite the fall in blood glucose.
DISCUSSION

Blood glucose and phosphate clearance
The data show that phosphate clearance consistently parallels the blood glucose level whether it is elevated by glucose administration or depressed by hypoglycemic agents ( Figure 5) depression of blood levels of glucose and phosphate results in a depression of phosphate clearance to nearly zero. This depression is prevented at low blood glucose levels if plasma phosphate is not allowed to decrease (Table V) . It would appear from the present experiments -that the mechanism of fall in plasma phosphate following insulin differs from that following glucose. The small decrease in plasma phosphate after glucose administration could be explained by the observed increase in phosphate excretion. In contrast, the marked depression in plasma phosphate following insulin is associated with a striking decrease in phosphate excretion. This may be explained by increased phosphate uptake in the tissues or conversion of inorganic phosphate to other phosphate compounds (19) (20) (21) .
SUMMARY AND CONCLUSIONS
Studies on the influence of blood sugar and phosphate levels on phosphate excretion by the kidney in 40 normal men have been presented. The data indicate that the concentrations of glucose and phosphate in the blood exert powerful, sensitive and independent influences on phosphate excretion by the kidney. At hyperglycemic levels, the influence of blood glucose predominates over that of plasma phosphate, whereas at hypoglycemic levels the influence of plasma phosphate takes precedence. It is concluded that this mechanism may play an important physiologic role in the minute to minute regulation of renal phosphate excretion in man and that other factors (such as insulin) may exert their influence via alteration of blood glucose or phosphate levels.
